Introduction
A stepfamily arises when a biological parent starts a new relationship, either following the death of the other biological parent or a separation of the two biological parents.
Unfortunately, there is a lack of accurate demographic information about stepfamilies in more or less every modern society, but it is estimated that the proportion of stepfamilies, based on all families with minor children in the household, ranges between 10% and Whereas it has been shown that traditional and non-traditional families alike can provide good environments for child development (Patterson 2001) , relative differences between biological and social parent-child relationships may nevertheless appear, particularly where both types coexist in the same families. It is our aim in this paper to focus on these within-family differences, specifically with regard to children's assessments of the relationships to their parents and stepparents. Relationship assessments are based on parental care and emotional closeness reported by the adolescent children. We concentrate on testing the assumption from evolutionary biology that parents invest more in their own biological children than in their stepchildren. From a sociobiological perspective, the birth and rearing of a child are investments that are part of an evolutionary strategy "aimed at" 3 spreading one's own genes.
In previous research, parental investment and the perceived quality of the parent-child relationship have been mostly examined using small samples and descriptive or bivariate analyses. For the most part, also the problem of unobserved between-family heterogeneity has been ignored. Here, we will improve on previous research by comparing parent-child relationships within the same families, thereby controlling for unobserved between-family heterogeneity, and by including various control variables simultaneously. For this purpose, we will use the genetic pairs data, a subset of the U.S.
National Longitudinal Study of Adolescent Health (Add Health). Add Health includes
data on different sibship constellations, including full biological, half sibling, and step sibling dyads, thereby facilitating an analysis into the role of social and biological relationship status within families.
In the following section (Section 2), we will first introduce the main concepts of evolutionary theory that are relevant for an explanation of differences in parental behavior towards biological and social children and the resulting assessments of parentchild relationships. Second, we will contrast these with sociological arguments on parent-child relationships and third summarize results of relevant empirical studies. In Section 3, we will briefly introduce the data set used in our analysis, the selection of research units, and the operationalization of dependent and independent variables. Section 4 includes the empirical part of the paper. We will first present descriptive results on the absolute differences and relative amount of within-family variance in relationship assessments between sibling dyads that differ in the degree of genetic relatedness. Second, we will proceed with a set of bi-and multivariate, fixed-effects regression models. The results of these models show that under simultaneous control of independent variables like age of the child, gender of the child, and number of siblings, as well as control of unobserved family-invariant heterogeneity, differences between half and step siblings exist that are consistent with predictions from evolutionary theory.
In the last section of the paper (Section 5), we sum up and discuss the empirical results of our analyses. Here, a particular emphasis is on assessing the degree of contradiction and complementarity of the sociobiological and sociological perspectives, ultimately leading to a call for an integration of the two theoretical perspectives in order to enable researchers to create more fine-grained empirical tests of the relative contribution of biological and social influences on parental behavior.
An Integrated Perspective on Parent-Child Relations

Evolutionary Theory
From a sociobiological point of view, the birth and rearing of a child is to be seen as an investment in the survival of one's own genes. Trivers (1972: 139) defines investments of parents as "any investment by the parent in an individual offspring that increases the offspring's chance of survival (and hence reproductive success) at the cost of the parent's ability to invest in other offspring". In general, a child's fitness increases with the amount of parental investment it receives (Salmon 2005) , but every parental investment is accompanied with different costs like time, energy, or money. Therefore parents are faced with a trade-off between quantity of children and quality of rearing the individual child.
Whereas this explains why from an evolutionary perspective parents adjust their investment in biological children, it does not explain certain forms of kin altruistic behavior, that is, the investment into other genetically close kin at the expense of investing into own biological offspring. In order to explain this type of behavior, it is important to grasp the shift from seeing the individual as the unit of natural selection to the single gene that "seeks" to maximize its fitness (Hamilton 19964a, b) . From a gene point of view, the body is merely a carrier, or fitness maximization device, for genes.
And the chances for the spread of a gene in the gene pool are increased through reproduction of its own carrier as well as the support of reproduction of other individuals that are likely to share the same genes as ego (i.e., genetically close kin) (Dawkins 2006: 6) . It was Hamilton who formalized this trade-off between direct and indirect reproduction ) in what is now known as "Hamilton's rule" (Charnov 1977) or as the concept of inclusive fitness. The rule states that altruistic traits are favored by natural selection if the behaviors they lead to carry higher benefits than costs, weighted by the genetic relatedness to the person the behavior is directed to (see Table 1 for an overview of the genetic relatedness in various biological family relations 4 ).
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The preceding paragraphs could falsely give the impression that individuals are conceptualized as rational decision makers with the overarching goal to maximize their genetic utility. But in fact, evolutionary theory predicts only that mechanisms have evolved that maximize inclusive fitness -these mechanisms may operate in a conscious or unconscious way. For sociobiologists, in fact, the particular design of such hypothesized mechanisms has never been of central importance. But with the emergence of evolutionary psychology in the past twenty years, the existence and particular design of such psychological mechanisms has entered into the theoretical and empirical focus of researchers working from an evolutionary perspective (see Barkow/Cosmides/Tooby 1992; Laland/Brown 2002 ). An advantage of focusing on proximate mechanisms is that it enables researchers to study the conditions under which evolved mechanisms lead to fitness-maximizing (adaptive), fitness-minimizing (nonadaptive), or neutral consequences. The number of specialized psychological mechanisms, or in other words, the actual degree of the modularity of the mind is still much debated among psychologists (Barkow/Tooby/Cosmides 1992; Baumeister 2005; Buss 1995) . That is, evolutionary psychology shares with sociology the view of humans as reflexive agents, but unlike many sociologists, evolutionary psychologists don't believe that the mind is a blank slate (Schnettler 2010: 32) . Rather, the ability for reflexive and rational action, part of an evolved domain-general architecture, is best understood as biased by other domain-specific mechanisms (Baumeister 2005) .
With regard to parental investment, one would predict that evolution favored the selection of proximate mechanisms that (a) increased the likelihood of having biological offspring, e.g., by means of sexual desire or an emotional desire to have children (cf. Although the general prediction is that parents are more likely to support their biological children rather than their adoptive, foster, or stepchildren, certain forms of social parenting are nevertheless consistent with an evolutionary framework. This is for example the case, when social parenting is in fact a form of biological parenting by kin genetically more distant than biological parents (e.g., by an aunt or grandmother). Or it is the case when social parenting is a response to other evolved mechanisms like the desire to have and care for children in a situation when having own biological children is not possible (adoption 5 ). Alternatively, support for a stepchild can be seen as a strategy to win the biological parent of that child as a mating partner for shared biological offspring 6 . In other words, the mere presence of certain forms of social parenthood is not in itself a proof against any relevance of biological factors.
Relationship of Evolutionary and Social Science Accounts
Given the preceding discussion, it becomes clear that certain cultural or sociological explanations are not necessarily at odds with evolutionary theory. On the contrary, our psychological architecture can be seen as a system that has evolved to provide different, flexible behavioral strategies in response to varying constraints in the physical and social environment. These constraints can, for example, result from welfare-state based differences in incentive systems, from the individual economic resources relative to the overall degree of economic development in a country, or from cultural values. We will briefly discuss this with regard to the 'value of children' (VOC) approach. The VOC theory is used to explain cross-cultural differences in fertility and parental investment (Nauck 2007; Nauck/Klaus 2007; Trommsdorff/Nauck 2010) . Combining sociological with psychological and economic concepts, it takes into account factors that influence the VOC in different societies and the VOC is in turn thought to affect fertility decisions 5 In some societies, adoption is more likely than not adoption of genetically related than unrelated children and/or adopted children increase the inclusive reproductive fitness of biological children by means of their contribution to household production (Silk 1980 (Silk , 1987 . 6 Stepparenthood may be a mating rather than parental investment strategy, e.g., if the stepparent supports the stepchild only to win the biological parent as mating partner for shared biological offspring see also Salmon 2005; Silk 1990 ).
and investments in intergenerational relations. Based on the underlying theory of social production functions (Ormel et al. 1999) , three aspects of the VOC are deduced:
comfort, social esteem, and affect. Depending on the cultural context and individual resources of the (potential) parents, the desired number of children and the investments they are willing to make may differ substantially. That this approach is not inconsistent with an evolutionary perspective follows from the fact that striving for material comfort and social esteem can themselves be regarded as part of evolved behavioral strategies that contribute to individual self-preservation and reproduction (cf., Gintis 2004 ). The fewer children are required for gaining material comfort and social esteem, the more parents can enjoy the affect that comes with having and rearing children. But the fact that parents are able to experience this kind of affect is itself an evolved psychological mechanism that ensures that people care for the offspring even when children don't come with any economic or social advantages for parents.
Here we cannot provide a full discussion of the potential for integrating the biological and social science perspectives. But the previous example serves as illustration that they are not necessarily conflicting with each other. In fact, what should be clear from the preceding discussion is that behavior emerges from the interplay of biological and social influences. Therefore, in the empirical analysis of parent-child relationship assessments in this paper, we aim at simultaneously controlling for social and biological factors.
Furthermore, by comparing parent-child relationship assessments within families, we control for unobserved differences between families and take the dynamic between biological and social factors as it unfolds within families seriously. Specifically, we expect that mechanisms that trigger preferencing of biological offspring only get activated in family situation where both biological and social children are present.
Hence, comparing biological parent-child relationships from one family with social parent-child relationships from another family could be misleading.
Previous empirical research
Research comparing biological and social parent-child relations generally supports the assumption that the former are advantaged both with regard to parental investment (e.g., time and money) and subjective relationship assessments ( A longitudinal study on the effect of the birth of a new biological child reveals a similar effect for parents' ties to their older step and biological children: Whereas indeed parental attention shifts from older children to the newborn, it does so to the same degree in stepfamilies and families with two biological parents (Stewart 2005) . A similar study draws attention to the birth order of the newborn, biological child: Some studies compare parental investment or subjective relationship assessments between children of the same families. DeLongis and Preece (2002), for instance, show that in families with biological and social children, mothers and fathers report closer relationships to their biological children. However, they don't compare stepfamilies with purely biological families and thereby neglect the possibility that in both types of families similar differences may exist. Henderson and Taylor (1999) provide an extended comparison that not only includes simple and complex stepfamilies but also families with biological ties only. Also these authors find that mothers and fathers are more involved with their biological than with their stepchildren. What is particularly interesting for our current study is that even in complex stepfamilies, that is, when biological and social children live together in the same family, a difference between social and biological children can be found.
In sum, differences in biological and stepparent-child ties found in between-family analyses persist even in the within-family context. But most of the existing studies are limited because they offer purely descriptive accounts and neglect multiple confounding factors. Our own analysis will improve previous research by providing a within-family analysis that controls for (unobserved) between-family heterogeneity and at the same time controls for possible confounding within-family differences. The class of variables for which we can estimate effects is limited by the design of our study. We will therefore defer reporting on any possible confounding variables until Section 3.3 where we mention the design of our study and provide a reason for this limitation.
Furthermore, only few studies compare differences in mixed step-and biological families with differences in purely biological families. At least in our descriptive analysis, we will fill this gap and compare differences in children's assessment of the relationships to their parents in a variety of biological and social sibling constellations, including twins, full biological siblings, half siblings, and step siblings. From an evolutionary perspective, we expect (a) that differences between siblings in their relationship assessments should be associated with differences between the siblings in the genetic relatedness to the respective parent and (b) that stepchildren assess the relationships to their parents more negatively than biological children if both live in the same family.
Data and Variables
Dataset
We use data from the U.S. National Longitudinal Study of Adolescent Health (Add Health), a school-based longitudinal study of a nationally-representative sample of adolescents. The study has a complex, clustered sampling design, combining sampling of schools and of students within schools. The resulting core sample was amended with special samples to ensure sufficient case numbers for otherwise statistically underrepresented groups (e.g., twins and stepchildren). To obtain information on adolescents' school and family contexts, also school administrators, parents, and in some cases siblings were also interviewed (see Harris et al. n.d.) . Here we use data from the first wave, collected in 1994-95 when respondents were enrolled in grades 7-12.
To facilitate within-family comparisons, we use a special subsample which includes data from adolescents in the core sample and from interviews with at least one sibling of these adolescents living in the same household (Harris et al. 2006) . In total, the genetic sample of sibling pairs consists of over 3,000 sibling pairs with different degrees of genetic relatedness: monozygotic twins, dizygotic twins, full siblings, half siblings, and step siblings. A few more types of genetically related siblings (e.g., cousins) or unrelated siblings (e.g., adopted children) were covered as well, but for these groups case numbers were too low (Bearman/Brückner 2002 : 1190 -1192 to include them in our analysis .
The complex sampling procedure of the core probability sample requires that cases be weighted in order to provide estimates that are representative for adolescents in the U.S.
(Chantala/Tabor 1999). However, for those individuals in the genetic sample that are not part of the core probability sample, no such weights are available (Chantala 2001 ). The sample is thus neither representative of the population nor do weights exist to correct estimates accordingly. But this shortcoming is outweighed by the advantage that the data allow detailed within-family comparisons and to take into account a number of factors that may play a role in mediating the assessment of parent-child relationships.
In the vast majority of families only one, but in about 200 families more than one dyad was interviewed. This unbalanced number of dyads per family would have posed some complications in the analysis. Therefore we retained only one randomly chosen dyad per family. This left us with a data set containing 2,211 twin, full, half, and step sibling pairs.
Operationalization of the Dependent Variable
Add Health includes data on a variety of parental investment indicators. Here, we concentrate on children's assessments of parental care and closeness: Children were asked how much they thought their resident mother and father cared for them and how close the respective parental relationship was. In this context, "resident" parents are the parents the adolescent lived with at the date of the interview -independent of the biological status of the relationship. For each resident parent, the assessment of the that only learn norms of distributional justice 8 In this sense, monozygotic twins should, because they share 100% of their genes, be an exception. 9 Sociology leaves the question why children are born as rational optimizers open. The sociobiological theory of parent-child conflict may be applied to provide such an answer: children are adapted to from their parents over time (Handel 1986; Ihinger 1975) . We therefore regard the combined subjective assessment of parental care and closeness of the parent-child relationship from the perspective of the child as a good approximation of the overall degree of parental attention and investment the child has received relative to other siblings in the same family. See Table 2 for an overview of the summary statistics of the dependent variables, that is, the relationship assessments to the resident mother and father.
[
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As shown in Table 2 , the mean relationship assessments with regard to mothers (4.7)
and fathers (4.6) are quite high, lying close to the end of a scale ranging from one to five. This is a result that is consistent with the research literature and applies to children at all ages, even in adulthood (see Steinbach 2010; Swartz 2009 ). In addition, the mean differences of relationship assessments from adolescents to biological and stepparents are shown in Table 2 . Even though the mean assessment of relations is also high in stepmothers (4.1) and stepfathers (4.1), we already see here that children assess the relationships to their biological mothers (4.7) and fathers (4.6) clearly better.
Operationalization of the Independent Variables
Summary statistics for the independent variables are contained in Table 3 ). Excluding the children that always lived with their parents, the adjusted average number of years are 8.7 (SD=4.8) for fathers and 7.7 (SD=5.3) for mothers.
Research shows that both parental and child gender are relevant with regard to parental investment and relationship assessments (e.g., Henderson/Taylor 1999) and genderhomogenous parent-child relations have been found to fare more positively than genderheterogeneous relationships (Lundberg 2005; Schnettler 2010: 134-135 Table 3 ). Given that we will look at relative differences within families, the number of siblings is not considered important with regard to the sharing of parental resources. But the size of a particular sibling group in a family may influence family culture in a way that benefits or disadvantages children of the minor group.
The variables introduced so far are all variables that can vary within families. In fixedeffects regression models that we introduce in the next section, only such "familyvariant" variables can be estimated. "Family-invariant" effects can only be estimated when interacted with another, family-variant variable. Parental education was introduced into the analysis in such a way because the literature shows that high-status parents tend to compensate and lower status parents to reinforce endowment differences in children by means of differential parental investment (Hsin 2009; Lareau 2003) . In order to test whether parental status acts in a similar way to mediate investment and hence differences in parental relationship assessments between biological and social offspring, we introduced a dummy-variable on parents' education to operationalize parental status. This dummy variable indicates whether the parent had a high school degree or less or a high school degree with additional vocational training or at least college education at the date of the interview. About 50% of both mothers and fathers in our sample hold more than a high school degree (see Table 3 ).
Results
Descriptive results
In Figure 1 , we report absolute differences in relationship assessments between siblings by type of sibling dyad and parental gender. In the two bottom panels of the figure, dyads are classified by the biological relatedness of siblings. Here, the absolute differences in relationship assessments increase with the genetic distance between siblings. Not all adjacent type comparisons are statistically significant. But what can clearly be seen is that step siblings have higher absolute differences than full siblings, and full siblings higher ones than monozygotic twins. The case is less clear for dizygotic twins and half siblings. The absolute differences between half siblings are once closer to those of full siblings and once to those of step siblings. This can be explained by a composition effect: Most half-siblings share the same biological mother but have different fathers; that is, in the bottom right panel, most half-siblings are actually full siblings with regard to their mothers and in the bottom left panel mostly stepchildren with regard to their fathers.
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The top two panels of Figure 1 actually provide a cleaner comparison with regard to the relationship status of each sibling viz-a-viz their parents. Here, "bb" indicates dyads in which both siblings are the biological children, "bs" dyads in which one sibling is the biological and one the step child, and "ss" dyads in which both siblings are the stepchildren of the respective parent. Consistent with predictions from evolutionary theory, we see that in both types of step-dyads, absolute differences in relationship assessments between siblings are higher than in the biological pairs. Furthermore, absolute differences are higher in mixed, step-biological pairs than in pure stepsibling pairs. But this latter difference is not statistically significant. In an analysis not reported in Figure 1 , we could also confirm that the observed differences were in the direction predicted: That is, on average stepchildren in mixed dyads reported lower relationship assessments than biological siblings.
Relative degree of between-and within-family variance
In order to estimate the relative degree of variance explained by within-and betweenfamily differences, we calculated empty, linear random intercept models on the dependent variables with
where i indicates individuals and f families. Here, the family-specific intercept γ f is treated as a random variable. Using the variance components of the model allows to calculate the Intraclass Correlation (ICC).
It indicates the relative amount of variance of the total variance that is explained by differences between families, 1-ICC accordingly the variance explained by withinfamily differences (Table 4 ). For assessments of the father-child relationship we obtained an ICC of 29.4% and for mother-child relationships an ICC of 21.3%. That is, in both cases the largest part of the individual variance is explained by differences within families (about 70.6% and 78.7% respectively). This result underscores the importance of testing the impact of biological parenthood within rather than between families.
[ Table 4 ABOUT HERE]
In the next step we calculated random intercept models for sub-samples divided by differences in the genetic relatedness of siblings within families. Roughly, the percentage of within-family variance decreases with increasing genetic similarity of siblings in the same families. These results are affected by both compositional effects and real within-family differences in relationship assessments. This is most pronounced for half-siblings (genetic relatedness = .25): In the vast majority of cases, for halfsiblings the mother is the shared biological mother. The father, on the other hand, more often is the stepfather of one sibling and the biological father of the other sibling.
Regression Analysis
In order to facilitate within-family comparisons of child-parent relationship assessments, we performed a number of fixed-effects linear regression models.
Here, X if includes all covariates that can vary within families and Z f includes all covariates that differ between families but are fixed within families ("family-invariant").
In the fixed effects transformation for these models 10 , the Z term, like the intercept α, cancels out. That is, these family-invariant effects are controlled for but cannot be estimated.
In order to find the model that best describes the data, we used a multistage inclusion process. Following guidance from Hosmer and Lemeshow (2000: 95) , we started with a series of univariable linear fixed-effects regressions and kept only those variables for inclusion in the multiple regression that were significant on the .25 level 11 .
Subsequently, we introduced a number of relevant interaction and quadratic effects into the multiple regression, namely interaction effects between all independent variables and the biological status of the respective parent, an interaction between the status of the focal parent and the second parent, and quadratic effects for all continuous variables.
Furthermore, we included an interaction between education of the focal parent and the status of the parent-child relationship. This process yielded one final model for the assessment of the maternal and one for the assessment of the paternal relationship (see "Multiple Regression" in Table 5 ).
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As we can see in Table 5 , genetic relatedness between children and both fathers and mothers has a strong and statistically significant effect on relationship assessments: In the bivariate regressions, having a biological parent increases the respective relationship assessment to either the father or the mother by about .6 points. This corresponds to a 15% change, based on the maximally possible change on the respective scale ranging from 1 to 5. Given that the mean relationship assessments are 4.7 and 4.6 points for maternal and paternal relationships respectively, the actual impact appears even higher.
In the bivariate models for relationship assessments to the mother and the father, the effect of the second parent's biological relationship status is diametrical to the focal parent's effect. This is due to confounding of the parental status variables and disappears in the multiple regression.
Other variables that turn out to be relevant in the bi-and multivariate regression models are the number of years away from the respective parent, child age, and child gender:
Each year the child did not live together with the focal parent reduces the assessment of the relationship to the respective parent by about .06 and .05 points for mothers and fathers respectively. In the bivariate models for the relationship assessment to the father, not only the years away from the father, but also the years away from the mother matter (β=.03). Yet, this effect disappears in the multivariate regression. Furthermore, after controlling for other variables, the effect of years not lived with the respective focal parent remains statistically significant but is reduced in effect size.
The age of the child is also associated with relationship assessments: With each year the age is increased, the relationship assessment is reduced by about .03 and .05 points for the relationships to the mother and father respectively. A possible explanation may be that children increasingly strive for autonomy from their parents or that parents reduce their investment with increasing age of the child, especially if younger siblings with higher age-specific needs live in the household. In the multivariate regressions, the size of the age effect is reduced as well, but it remains statistically significant.
Regarding gender of the child, the literature suggests more positive relationship assessments in gender-homogenous parent-child constellations as opposed to genderheterogeneous ones (Lundberg 2005; Schnettler 2010: 134-135) . Whereas this is indeed what we find in relative terms, in absolute terms daughters' relationship assessments are lower than those of sons for relationships to mothers and fathers: In the multiple regression, we see that being a daughter reduces the relationship assessment to mothers by about .09 points and to fathers by .17 points.
With regard to mothers, the number of biological (β=.06) and stepchildren (β=-.13) plays a role in the bivariate regression only. But once other variables are controlled for, the number of half siblings is associated with relationship assessments -though only in the model for the mother. The results of the multiple regression show that each additional half sibling increases the relationship assessment of the focal child if the mother is the focal child's stepmother. Given the negative interaction effect between biological mother-child status and number of half siblings (β=-.15), this effect is reversed in case of a biological mother: Here, each additional half sibling reduces the relationship assessment. Given that we don't know details about the other half siblings in the household that were not interviewed (e.g., which parent is the shared biological parent), we can only speculate about the possible reason for this effect. The slightly declining relationship assessment with increasing number of half siblings for children and their biological mother is less surprising: This effect may be a sign that the more children the mother has with the stepfather, the more attention and time goes into the other part of the family -and hence the relationship to the focal child suffers. More difficult to explain is the correlation between the number of half siblings and the relationship assessment between children and their stepmother. Maybe the more children a mother has from her previous relationship, the more she needs to signal that the current family is important to her (either as part of a mating strategy or just as an investment into the stability of the current relationship).
No additional interaction (or quadratic) effects appeared relevant in the analysis -not even the interaction between education and parent-child relationship status. Coming back to the effect of the biological status of the parent-child relationship, we can sum up that even though the effects of biological father-and motherhood are reduced in effect size once all relevant control variables are introduced, biological parenthood continues to be a strong influence on relationship assessments. With coefficients of about .29 and .
48 for the biological status of mothers and fathers respectively, the relationship assessment for the respective focal parent differs by about 9-12% between social and biological siblings. Given a much higher percentage of missing values in relationship assessment among step rather than biological children (see Table 2 ), the real impact of biological parenthood may even be higher. We have seen in the last section that there is considerable variance within families, but the summary statistics (R 2 ) reveal that the current models only explain about 7% of the variance for mothers and about 9% of the variance for fathers. We need to develop further hypotheses on possible within-family criteria that may affect parental investment and relationship assessments. In the following discussion of the results, we will make a few remarks on the challenges for future data collection efforts.
Discussion
Starting point of this paper was the assumption that from an evolutionary perspective, parental care should differ between biological and social children in a way that disadvantages the latter, and that this difference should be mostly visible in families in which biological and social parent-child relations coexist. We improved previous research in a number of ways: (1) Descriptively we were able to show that differences in relationship assessments roughly increase with differences in the genetic similarity between siblings, (2) we used fixed-effects regression to control for (unobserved) heterogeneity while estimating the effect of biological parenthood based on withinfamily differences, (3) and we included relevant family-variant controls in the fixedeffects regression. The conclusion of the analysis is that biological parenthood matters:
In all respects stepchildren do provide lower assessments of the relationships to their parents than biological children do.
Even though this result is consistent with predictions from evolutionary theory, we want to emphasize that our results don't necessarily contradict sociological theories. If we go back to the descriptive results reported in Figure 1 , we can provide a number of alternative sociological explanations without needing to resort to any genetic differences. Monozygotic twins, we could argue, are more similar than dizygotic twins and full siblings. Therefore, parents find fewer differences to discriminate between their children based on, for example, resemblance to self or preferences for certain types of Again, whereas these statements are indeed alternative explanations they are not inconsistent with a biological perspective. In fact, the very mechanisms that sociologists draw on may be related to the mechanisms that are assumed to have evolved to increase inclusive fitness. The question of how biological and social factors co-influence parental behavior can only be decided on a more fine-grained level. That is, to provide a real test of the importance of genetic ties in family relationships and not to rely on average measures (like those presented in Table 1 12 ), we need to be able to better measure the genetic closeness between specific family members in a more detailed way. The increasing inclusion of biomarkers in surveys is therefore a good step in the right .
These are but a few examples of challenges in measuring possible biological influences on parental behavior. Furthermore, we need to improve surveys in ways that better capture the full interdependence of kinship relations. This means that to the degree that families are increasingly lived beyond the individual household, survey research needs to reconstruct this complex network structure as best as possible. With regard to biological and step relations this means that a real test of the relative importance of biological and social parenthood requires taking into account the force of biological and social ties within and outside the own household. After all, within-household ties are dependent on ties outside the household (see King 2006 King , 2007 King , 2009 (Brandt et al. 2008; Steinbach 2010: 148-158) .
In sum, we were able to show that biological parenthood matters even if we analyze how social and biological ties play out within the same families and control for a number of relevant influences that may also have an impact on parent-child relationships. However, given the current state of data availability, our contribution cannot be a final test for or against biological influences on parental behavior. We have pleaded to abandon the thought that a test between biological and sociological theories is a test of either or. Instead, we argued that it is a test of how exactly biological and social factors co-influence parental behavior. In the preceding section we have made a few suggestions of necessary improvements of data collection. But data collection itself will not solve this challenge alone. Instead we also need to engage the two theoretical perspectives with each other on a more detailed level than has hitherto been achieved. In order to continue the effort of finding out how the two perspectives can be integrated and tested on a detailed level, scholars need to be creative and courageous and leave old ideological battles behind. 
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